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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve an opening 
ratio of each pixel by disusing a transistor for reset 
operation, and also simplify the wiring on a liquid crystal 
display panel, in a liquid crystal display device of a field 
sequential system. 

SOLUTION: Each pixel is provided with a TFT 21a for 
display of which the source electrode is connected with 
the corresponding pixel capacitor CLC, and the gate 
electrode is connected with a gate line from the gate 
driver 22, and the drain electrode is connected with a 
drain line from the drain driver 23, and a diode 21b of 
which one end is connected with the source electrode of 
this TFT 21a and the pixel capacitor CLC, and the other 
end is supplied with a reset signal, and the reset signal is 
outputted in batch to the diodes 21b, 21b,... of all the 
pixels at the time of resetting. 
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tS 0) 3 ft CO-^O)^ <Dl*]ffi |If77*fafc ctCOT^fejlZ ^ 

-hMiaii**ifcniw-h7-fy 

3 OH V*ftlz«l8*tifctt»o>K U-fV?-f V. 

a ±ie-« oats a) 3 * o)^<oste(Di*is izsi* * 
*u ±e&&o)S*aaiz»fi?*ttMa€«u * 

fflflH TJRfcJJEfcA Sot*? IZfal} rai» T*/t v 0 5 
-fHfc^iB*., i ^^to^-illSl^^irr^^^Qi 7 
«r — Jlr K€±E/1 v9 7^ h6ttijHT*:fca)feCD&r# 
SULfc«a<J>tf77-f-Jl^6IZ, ±i£s«A*iS*^ 
<D±IE*S»0>fefl)3 ft<J) 1 rWfelZttJET 5 

-iS*«*^T**A*5Ea8lzfcivc. 

U*v h*l::±IEtf-h5*V»tf Fl^V5-f Vfctt 
JH I =BI 7 & *i U * * h SftA £ J> U T ±12 0) ? -f * 

s £<a u c fc s&a fc r as* ^ ©♦ 

<*T-«o)*/x^5r-r*- h^k 

S LfcC fcStflfcfc r*I5*J6 i se«SO)5«fi*^3RS* 

-^osffiPdiiijftA^i^tfcjftfi*^, ±ie 

- haairatt^tifcaao^f-h^-fv, as«aa 

0JlZt-tiMlttJ5*fcrB2tl**ft, ±I2S5Kh^V^^ 

vaa i=a« *^ fcaao h u -r v 5 -f 
a tf±se- « oats o) 3 ft offt^ o)Sfls<DrtBB izai* p> 



*k ±eaao»aatti=MAT^»mft««u * 
oifcs^*^ uris«£*^r*«A*m**fc, jje 
»A*in**fl>irf*izB2B atu te»ofecD3fe^s:o) 

-<hfc£«x, 1^fl)fi7-I<a^m<>)(l)17 
-r - Jlr H €±E£/i v 9 5 -f h *ftiS« T ^5tcj)fe<D» 

g9Ufcffi»a>*r77<-ii/Kmir, .tisgA****?^ 

- ®* $ £ r $ft A£ ctKB 1 1 fc I > 

izmm h 7 v 5© v- i=a» *n off 

tS 0 d ft <0- ^fl)StJ5 <J)F*jffil3f i^rSi^ AifMMi: V 

s<dk u-r vaaizttisdti/zaaoH u-rv^-f 

»tF±IE-«o)»tfiO)dfeo>fl!!*o»tfi<DrtiHlzai76 
0)»a«WLTiS«€*5nr*3«A*if»*^ ±SE 

«A«5S*^<Diff*i=fiea*^ a»o)feo)3tea!fs<D 
m m v m x± ss» A«in i=a 1 ? ras « r ^ / \v 0 =? 

k^J:IE/^^5-< ^d!as«T*3te<Dfeo>ar# 
sflUfcaao)tr77 -r-jiKwz, ±iE«A*if4fe^A, 
o)±ies^ofeo)3ft<j) 1 -3 0)feiz^r***?-5 

-iB«**mr*«A*maaiZ*3L*r. 

ie«r h7V^9(Dv- izaiis * ti 
utv h85iz±ssK u^v=sj>tr±iEaao)5r-f 

L^c C fc %»a fc T*KA*5%M. 
t OOO 1 3 
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COO 02) 

«MPLTffi««iny*»A*ii***fc. ±se»fi« 

fc, 1 ^CDfc7-®«£*i*T*/=S><D1 7< -Jl/K^ 

<Dtt^7<-iUHW=, ±i5»a*5?**/vo>±k»b 

a>fea)d*5CDi -30)fel=«jCT*aOT?-3<D»&* 

C0OO3) C0)^lt -*I=7<-JIK f-^VS^ 

^**fl>»A*5iBfiTfct ±iE«&<J)tt77< -JU 

-^HfflBW>ai«*e. *<DttBT±£»A*m**-|:: 
±IE1 ^feli^r**^- 3 dl= Lfc 

[0004] Cfl>7<-JlFS>-*V**Jkfr*fl)»A 

tzs 1 7-f-llrK*^v05-f h6>aiflr*3fc<DfeO)a 

tos^ir ^tt^rittjcr£&&cDfe<D£) ; 7 -7 < ii/O ^ 
B*fc»A*5»*€m*s»ASin»siitt*T\ h 

COO 0 53 m 1 1 I4, ^*<D7<-^K^-^VS"f 

r, «A*iS*^tUTtt. SRh7V^5 (JUT 
TTFTJ fcfrT*) 11a, lie, •••• 

CDAifflL»6tlfc®*SPl 1|=»U 1ST FT 1 1 a, 1 
la, h«*|z8l»*ftfc»ift0)<2r- h^-f 

V<3 1-Gn|Zf tlft\±s6TFT1 1a, 11a, ■« 
hfi#£#HSTS*f- h 1 

2t fs]TFT 1 1a, 1 1a, "0)K U<f VOTC: 

jfiia*tkfc«ife<DH u-f >7-r vdi — Dmiz±ge^- 

[oooe] i <D#Bi*&BlzfcUT"tt, ±SE 



a o)v - aas? » Aa>BmftBi? «rf ***®* 

[0007noi7. JftASfiC LC<D-«fitT FT 1 
1aO)V-^|:l U-fey hffllDTFT 1 1 b(DV 

fti ibit ±r<D®*ttiiTFU-fva8^i=u^v 
[00 08] C0)^dttp»«JS6l3S-D7, 7-r-)lK 

^ K6*iz r («at?-9«» sja^j r cs^-s 

CD) fg&j r (Sjn^-^Sf^UfcViSgTO)) /5 
?05-fh (BU a>jATTJ r (£®*o» Utr^M 

izttJJE?- h K?-fM1 2. h* l/^fVK?^ mi 3 t 

U-fVft^VRES. U-fev htf- h^RESET^ 
JflUT, S^fflO)TFT1 la, 11a, ♦•••Hm&L 

fcU-fe v hfflOT ft i 1 b, lib, ""«MHH» 

COO 093 

C^fisjBs* L J: 3 t T.£IISg3 ±» U fc&O C i£* <D- 
«ft«7 -f — H f- * J^(D»U^S? 

^^SiA^/z^^T FT 1 1 a Ut7 hJS<DT FT 1 
1 bO)!t2^tDTFTd>&3?fctty, fi^ 

[oo 1 03 *(Dfcdk Ban*C0t5TV»«A*5S*^/^ 

[oo 1 13 *5gq8l*±iEfl)«td«SI«l=B*rtt**t 

&i«JBStt 7 -f - Jl H S' - * V* * 0)3ftA^»8 
Coo i 23 

[ISSg ; £^r'5>^:^(D*a3 BM 1 eBOKQHtt. 

»i&T*i^t-ti?tii=*ffid5JBjsii*tifc-Wfl)S«rBi 

l=«A«tB9 U^ftAB7. ±lE-«(DS!J50)3^a)- 

l=fieW*-t!T»^&tifc*»(Oai**ffi. J:SEffi»(D® 
**ffil=^4i^ti»l5*tir--3y-3fiEB*ti, f-tif 

ri <d v - atttma r %±&®m&&\zmn$t\ tzm 



13-3 



5 t<J>1$i5<»m&<»i*m\z&\l*>i\ K ±S2fc» 

A. 1 ^a)£>^-^«££jf*T*fc$>0)i 7<-Jl/ 
(Dtt77<-Jbh"SlZ. ±S5Sift£;ra? : F<N<3)±Se&& 

feo3fcoai«i:^fi<£t3iir. -tiraftott^-r-ji/ 
[00 13] co)J:dtt«riifcTti!i, UfevMMM! 

coo 1 4] ifr*jS2i = Eiii(j)^tt. J:iei$*i5iie©i 

coo 15] c<r>£otm&t?ir\\*. ±ie=s*i5iie 
i£ oig^ ottffl izao* r. utwh iMtffl <n h 5 vs? ^ 

COO 1 6) Ifr#iS3l£i£<D£iHI*. Jt #15 1 i£ til 

coo 173 coAoKm&tTtxtt. ±seiff*i5iie 

Coo i 8] SJ*J5 4!e^o)^tt, ttrSir^rtffi^* 



h7V^50)^- Iz&ia^ft/tffi&c)? 
*i. ±ie»Rh5V^^3<DHU-fV«ffilzm«?^^ 

^<i>^t)5(Drtffiiza^^n, ±ie«ife<Dii*^»izHi&] 

%»fllKn*?k, ±ie«S^7n^<oirfilzi£jS^ 
lzfal7raS*tr*MyS5-< hfc£«;L 1 ^>a)^7- 

tftii* r o£ oft-csso u fctr» vv7 7 < - ;i/ f 
snz. jiiej«a*^*T^a)±=em^o)feo)d^o)i^ 
(Dfeiz^jcr^^^-^^siA^t, ±ie/v^^^-f 
h a 1 * aiie**?- oiz^jcr ^fecD3ta)ai« ^fi 

Tf.a^jdllz^y 1 -30)»7-Si«!*«if*r*j«ft*^K 

fiizfcur. ±seffi»a)ii*^istztn : e^jc^^r 

KS<*tU ±SSJ5Kh7V^^CDV-^ffilzmift$ 

Coo 19] L<r>£otmf£ trt\\t. U-fcvhfMWH 

A * s ^ * j b ± r oseu s*«tB i z a&b& i t r * c t ft j °i eg 
C0020] is*j55=eijia)fg^ii. 

^S*^ ±16-^0)5^0) 3 *c»-:fc(DS*JsO)[*]fiBlz 
f7^*><i;^^fejiz v h 'J v o ^ttizK5ij ^ttr Si? 

& ±ie«3feO>li#^!Z^t\¥^ 

«isr^±ie@#^^iz}g$s^ti/za^(D?fK h?v*; 

^u^sfitz^ti^^^^tirieift?^. ± 
se^Kh^v^^5<j)>f- h«ffiiz«w**ifca»cF)>f 
^s^^^Jiz^ti-ftt^jc^iiTrsett? 

ti. ±ie52Kh : 5 V^^50)KU-<>^IZJglS!^n/= 
^(D^JScDrtcBlziftl?^^ ±ie«^(J)li^^*ilz^f&] 

z&§h&ir*m=F-t. -tie^a^^coirfiizies* 
izrfeii7Tai«r^My0 7-f ht^ra*. 1 ^><r>n=?- 
^ ai« r ^ a)fe oft r ^g«j u <»V7 7 
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<DfelzWJST*£^-9<DS&*fc, X&KvOv* 

n/=m&(o<?-<:t- Ft. utv hB=tiz±sgK u-f 
[0021] zo>J:otm&tric\\*. Ulrvh»ft« 

[00 22] 

[&Wa>£fliCDJi££] (S5i <DSI»a)^3g) IUT*3HB 

PJ(«3r. MASt*? t LTIJT FT 2 1 a, 2 1a, 

U v^^SS0)fe0)d5m»6ftfcai*92 1 »=» U 1ST 
FT2 1e, 2 1a, ••••0)?-HH»l=SI»*:hfc* 
fetD-tf- h7-fVG 1 -Gn|I^tliPtl±ieTFT2 1 

a, 2ia, ttyzn*?- {-tm&mzrz? 

-hH7^/^22h [s]TFT21e, 21a, •••♦0) 
23fc€«;tri*$« 

[00 2 4] @^2 1 <D^ii*lSgtZ&l*7/ht ±IE 
<f- h^-f V. F U*< V7-fVl:«R*nfcTFT2 1 

SIC LC0)-5}ni:^^^- K 2 1 bO)fcv-HZ&H| 

[oo 25] ±S20>J:dttl»«JdSI=ft-DT. 

K2 1 btt, [5J2 (b) I=i*3\fcd«tt1£«fc-3TJS 

►J. 3-f^-H21 bO)?/- HZfc +0. 6 [V] 

[0026] L^iot. bs <«0 iz;f> r<fc 3 iz, T 

FT2 1 8 fl)7- tfflfeBlC LCfl)-ag, 

^^f^-H2i boft v- Ho)jgia,*r<D-tse+ o. 6 

[V] ~+ 0. 8 [V] (D^Vnfcr^h 02 



Co) - (4) WJt» hls^RESEKDtS^ 

[v] ~o. 8 [v] %Ta^«si=u:LTi^ 

Vn>RESET 

tttfBfcttU. 02 (e) - (2) \Z7r>?£5\Z?- h 
ftJKfrtV*1*T* HUVK^-f ^23|Zj;y#FU 

-f V5-f V^tTTFT2 1 a, 2 1a, "-^ii* 
[0027] Ufcy bimb*-»T*V-b? 

Ut7 hfs^R ES ET^EVRESHIT^SH 
Vn< RESET ••• (2) 

fcttU. #@*lZfcL*T-ISUT$M r *- K2 1 b=£*> 
[00 2 8] COctdlZ, #aS*SI=UtvhfflO)TF 

*0MM«Lt*«* tittle »fi*sn/^*jl±T0) 

se » %ffi ft ft r * c t # t ti z>. 

[0029] (3S 1 OMteOtef&va 1 Qt»M) 

«««« urt<DSttwi»ftr*. 

[0030] U d 1 L T, ^iESfe&SlifcttfcSKtf- H 

2ib$. ±!e(ui tttago)ffiia, r^TFT2 i 

a 0>V-;U»]&tfli*»4C LC^-SJfilZ^CDTy- 
HWttU -*©fcv- M:Ut7 hft^RE set 

[0031] ±ISo>J:3ttia»«J5SlzR-DT, sr-r*- 
H21 bo)^isfii±gei2i2 (b) iz7rLfcfiD<, yy- 

Kiz+o. 6 [v] ~0. 8 [v] JU±(J)^S : SfPAor 
ZZtT f- (D^JEfiS IZJC.U fcJtO)*SS*3!ST C fc OTIS 

[00 32] Lfcfti-Dr, 14 (b) lzinTJ:dlz. T 
FT2 1aO)V-^TtI*StCLC(D-3lfi. Rtf 
C?-f^-H2 1 bCDT'y- KO)gffi*ra)±ie+ O. 6 
[V] ~+0. 8 [V] (D^VntT^t i4 
(a) - (4) WTUtv Hfi^RESETfl)S*fst 
i?J<J)^JEVR E SH^±ie«iSaV n. Tttftts+O. 6 

[V] -+o. 8 [V] «JtGI**SI=a2:LTl** 

Vn< RESET ••• (3) 

U. (a) - (2) iZ^r^olZ^r- h H7-TM2 
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2#?- K?-f yo 1 ~g h/\o?- hfg.^sj&Xtf y 

[00333 *(DftL UtvhflSTaTt^T>T^>f-h7 

•JtV hft^RE SET^^SVR ES La7/&*ET£ 

Vn>RESET -(d) 
fc«y, 5Utf- 1 b^UT FT 2 1 aO)V- 

*«*fcli*«£CLC<j)-«a>£2-<tf- F 2 1 b£ 

i> urss u* hi^r e s et s^xsgjiz^ as2k 

Coo 3 43 (SB 1 <T«J56<D^5gO)Sf52cJ)S:^W) fcl* 

t, *si)5fi<J)^o)»2(j)a:^wi3*3n>ritt^r^ n 

C0035IBMP24' <D#iE*tifilz*iiirtt. Jt 
E5f-f tf- 1 blzftjtr, 5l»(DtoV-Fl5j±5£« 

c, 2 1d«GSU t<0-*. 1/xt^^-F2 1 

c<J)?y- H£±I£TFT2 1 ia>v->iOTfcii*s 
SCLCCJ)-.ig|rlSISU afcffcfcovxJSM' tf- K 
2 1 d 0)?y- HZ«J*V hfS^RE SET^^fc 

^^-K2ic, 2id com* riitwi 6 c b) - i iith 
T«fcd*»14«!*. C(D^x^>f7r-H2ic (2 

1 d) <J)7V- HZ, +0. 6 [V] ~+ 0, 8 [V] 

[00373 Ltttfi^T* CO.fca^^x^'f 
^-H21 C| 2 1 dQftv- K«tBEl8ISr*<Ll:l= 

cty. to«sdtta»i4tt©6 (b) -2iz^rctd 

lz, iJtv btmt LT*Z*>*\ttJ£1fi. vzl (< 
o [v3 ) vz h (>o [V3 ) 0>tes]i*)|z&*tg 
^|:|JC(I)^x^^^^2 1c, 2 1d|Z(5fcAf 

[00383 TKt>*. me (c) |z^T<tdlz, tf 

T21 aOy-*^ «8tCLC0)-; 

x^sr-ftf- k 2 i ca>7v- k o)^,* rco±ie + 

0. 6 CV3 ~ + 0. 8 [V3 O^Vntr^t. 
©6 (a) - (4) VftTVtv hft^R ES ETtf± 
sE^ttVn, r^tD^+0. 6 [V3 — O. 8 [V3 t 

±ie*BEvz l, vz Hiz«ty 



V n + V Z L< RESET<Vn +VZH "(5) 
<D8W*5ftMLri**^ffVRESM(D^rl£ fx 
Jtf'f tf- H2 1 o, 2 1 dSftLrfc^fcOXfrloJ^fc 
fcSSNSSrir. £ ^ ^ - S OSiA * £f i # d C fc 65 *JfiS 
tt«a§k<ty. i6 (a) - (2) \ZnkT Jt 5 lz>f- h 
H7^fM2 2fti<f- h^-f VG 1~Gn\^- hft^ 

£)&xtf yzaz. Ki/^vK^^ ^2 3iz<ty^ k u 

-<V7'f^UTFT2l8, 2 1 a, ••"/\®* 
SIZ^5=--5^SiA^^^ 

[0039} tfl)^, 'J^^hWraTt^^^^-h^ 

(a) - (4) \Ztt£o\Z. «tj^r'Jty hft^R 
E SET^RiJE UT •» 

Vn + VZL>RESET -(e) 
tt*«SfiO)«JEV RE S LfcTSfc, T F T 2 1 a 0) V 

- ^as^R c/@*s® c l co -as o)<bj^ ^ */x * $ 4 

tf-K21c, 2 1 d^lTUt MS# £4**11] 

[OO4 03 £*|Z S tJStt'Jt^hftf RESETS 
Vn + VZH< RESET -(7) 

<CMsl(DiJ£vRESHi:^i:. Utrvhm«4 
^W^^xt^^-^U, 2 1d£i>LTT 
FT 2 1 etDV-^Sg^S^iij^SSC LCO)-«0)* 

«*«fIU CtDJfi^lZtt^iS^liiEo^SIZ^oTU 

Coo 4 1 3 C<J)<£dHs ^Tr^-^OSiAfrtlEarii 

2 1' *SSSffittLr±il*S»*lzUtr-yh*-G*C 

[00 423 (352 0)3!J*a)fl2a!0 JUT*«IB€7 -r - 
lir K - 1 yv v JI/*^0)5ftfi«in=KI5 izjfiffi Lfc«6 
OS 2 0) SIM <0MB l=^L> T6HB«IRI VLW? 

mmX\ $Re%^jfv^Tt LTttT FT 3 1 a, 3 1a, 

y y^^aso>t»a)dsfflt»6tifcai*»3 1 iz« u 

F T 3 1 a , 3 1a, ■ 0)<f- |ZVx^5f-T tf 
-H32, 32, S^LTftfit^fcfflftOjy- h 
5-<VG 1— Gn lZf-tl-etl±I2T FT 3 1 a, 3 1 

>fM33t. (3]TFT31a, 31a, • ■ 0) H U V 
SfiTlzmiS^tl/zm^tDF U-< 1~Dm|Z± 

ie>f- hft^tfsws^ttrt-Titti^^-^izjtc u/z 

[00 443 ®3?293 1 (7)#®^SlZ^lNrtt. ±IE 
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?-h5-fV, PIH' V5*fVlZ£«**fcTFT3 1 

8tCLCfl)-i &S*:2-<:*-F3i bfl)?y- HzigfS 

OMlZ&iS***. 
COO 4 5] ggST-f 1 bCDfcV- Htt, 

C0046] L^LT. =&<f- VG 1 — Gn 0)® 

*S3 1^Ur±S^xt^^-H32, 32, 

• • ^+i/=taj t ttswuj -f * - 

F35, 35, ••••CD^y- 

*-K35, 35, ■■ V- K |Z lj-£y hft^R E 

S ET6i^xe>ft*fc<J)fc#^TL>2>. 
C0047] ±l£0)J:d^(2lKfl|JdllZ^^T, tiSOfc 

- K3 1 c 0)SS£*rattl*l8 (b) \zffiTJ:omz s ^ 
^-S(J)^l±v z y £ £ |z* si^^s ££PJiO L 
fcSlz, £^&^&^:h*^3lztt*fca)7fc^ 

10048] =&©*iI^I^^^S<D^fa^lH)8 (c) 

iz^rfcot ufc«^iz, me (a) - (4) tjsjtu 

iZV hft^RE SET^V RESHtr-SL 
■ RESET>VGete J.^. 

• VZ1 + VGet e < V G d r i ve r 

VG d r i v e r < VG a i e fi-^ 

• V n < V G a t e < V Z 2 - (8) 

<Dtt5*=aijtf.£U 7xt^^^-H3 20)7y-H)5i^ 
TFT3 1 a(J)^f-^f ^^^-^ 350)^7-^ 
t0)ral TFT3 1 a (OV-^^tfSl-y- h3g^t0) 

mH2t\Z>V3--y3>(*- H320)tJV-HtTFT3 

C0049] L/bfti^T. 08 (a) - (2) |Z^T«£ 
3H<7- h F^-f /S33fli>f- h-7-TVG 1~Gn/\(J) 

-y- HMSJBfctfva-er. k u-r vK7-r^3 4iz 

J:^H^V7^V^LTTFT3U, 3 1a, 

C0O5O] u-tr v hBHFalfcfc^T*'?- 

^vg i-Gn^- hit^fij?r7 f^tD^r 

Utv hft^RE set£^/±vr es L^TCS/ir* 

• RESET<VGate R^> % 

• VGat e<VGd r i ve r<VZ1 + V G a te 

• Vn >V Z2+ VG a t e -»(9) 

(DttfffidirfA U ^xt5«< =t- F 3 2<D7 7 y / - FRtf 
TFT31 e<J)tf- NS*A>&SH':*- H350>toV- 
K^O^iSt, T FT 3 1 etDV-aOTP&H?- h 



Vx^SK*- K320)/3V- HkTFT31 a<J)?- 

[005 1] LfctfoT, #Sj3?lzfci>r-teLT2-f 
*- K35«y LT«SSA*2S*k £®*?&S|5]B=|IZ«J* y 

[OO 5 2] 3|Z. #®*S|ZU^^hffl<J>TF 

T|Ztt*7;tf^:*-K£Vx:r5K:*- Ffc£KU U 

r^cfciz^y, 5fe@*«-jgurut ^hr^diz 

COO 5 3] (&3 0)3dfe0)Jfc!i*O lUT*Pg^^7-<- 
Jl/ h^-^V^-^Jl/^^C)j«B%^^lS|Zififflt/z<fi6 

o)3s 3 osBfc oj^ag iz^t * zmm «H3 LTiii^r 

COO54]091*. ^G)®ttmi$Z7r,Tt,<r>T&Z>. 

mmZ\ fce^TT**^ UTttT FT 4 1 a, 4 la, 

•■ "^Ifctft*^ dj^K^-fy^ fcT^rO^-f 7? h 
U v9 7220>t,a>&mi<>%titzm*i&4 1 |z» u gST 

F T 4 1 a , 4 1a, • " 0)>f- h3gTIZjg|fi?t\/t« 
»^-h7^fVG1 ~G n|Z : ?-t\f s tl±5eTFT4 1 
a, 4 1a, "•■£*V2tt*?-hf=^;&«fSr*'tf 

- h h"7-< /S4 2fc, |S|TFT41a, 41a, 0) 
H U-< V«5^IZlSIS^tl/z«^(DK U-fV^-T VD1 - 

izjfcU^ssA^-sft^ftijgrsF 
4 3t £«uri>*. 

COO 5 5] ©^4 1 <D£@?5ftElz*5i\ri;t ±se 

SfC LC(J)-5g|ZSiS^t\, I^SfC LCCDftijSgftj 
fth 0)1)^ 1 0)«ii^f£ C O M |ZJg« ^tl^>. 
COO 5 5] Zfz. ISTFT4 1 a (OV-^^i: K U 

tS£*a T*-*i<J)^x:r$?«< 7f- F4ib, 4 1 c £K 
aftU tfl)-^ Vxt^?f- R 1 bd)ry- 

±SETFT2 1 afl)H U-f U ^^fi^O) 

*yx^5T-f ^- h*4 1 c(D7y- 1 a(DV 

- ^^c/iij^sscLco-^izmisr^ 

COO 57] jbO^TA #K V7-fVD 1 — DmCDiffij 

7f-K4 4, 4 5, Aifie&^^> CCD^x^5T-f K 
4 4, 4 5 Urljf^ hft^R ES ETftJ-Jg LT 

Coo 5 8] ±ie<j)«td^|5]5&«fililzs^r, 

|'^ttft4 i a ©v-^wtH uwvas^ran 
iea^tifc. ♦is<Dtiv- Kis]±£&Hf L/-yxr5M 
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*- F 4 1 b, 4 1 c (DfSStUttttlD 1 O ( b) - 1 \Z 

if,TJ:dl^ &*-2:a>a«Evz i Lj:y£*iz*:$ 

COO 39] fs]«|Z. S-F U-f V7-<V0)K 
O (b) - 2|Zij*r<fcdlZ. &*-3:Oi*^JIV Z2L 

i^mmj£ Lttt*&\z ttJE^ssassessR a iz 

[00 60] €-®*lZfcl7^<£(g(D^tt£[3)1 o. 
(c) lZ^rk<Dt L/z«6lZ. il O (o) - (3) 
r^TUtv hft^RE S ET^VRESMtm. 

• VD + VZ2 L< RE SET< VD + VZ2H R 

• Vn+VZ1 L<VD<Vn+VZ1 H-(10) 

T FT 4 1 q<D K U-f vaSTt utrv hfi*i£-5-;l£i?] 
corel &tf*/x;r$M *- Rib, 4 1 c^Ltt 
ft4 1 e a>v-a«HF fcF u^v^orBio-f-^^^ 

Tlt&SltfiSl tittle 
[0061] Lfctf^T* E110 (a) - (2) (ZirT 
<fc?|Z<?- h F^-fM4 2tf>f- h7-(VG 1 — G n/s 

i:<t^KUV7-<V^LrTFT4 1e t 4 1 

C0062] frO)^ U«vMQIBJ:tt?Ta7-h7 
<VQ 1 — G n /\ CO'tf — hft^A^7 fcfcU* fittoT 
Utv hfl^RE SET^MVR ES l-3T/RiE3"<5> 

•VD+VZ2L>RESET Ji. 

• Vn ♦ V Z 1 L>VD-(1 1) 

T FT 4 1 a(J) K MyUmtPbVtv 

T ft 4 1 a OV-^SS^ A l f> H U-fvaSf ^ frti? 
t\^55tfSSri3u C(Dk£. Ho (a) - (5) \zrn 
?<£o\z. h M VH5^/W3flj|z^ft5^rittu<l: 
5IZ, K U-f VH7-TM4 3<D£ti7^T*7//W'<Vfc: 

[0063] LfctfoT\ §I*i:*3l^TFT4 1 a 

(1U C(D«^lzii#ii*ttA<D^ttlzJ:orU h 

COO 64] £iolZC0)U t7 bm?iilT^m\t*)*'» h 



ftfRESET^ffVRESH4T , «ffTi»t, 

• RESET>VD + VZ2H fL "3. 

• VD>Vn+VZ 1 H •••(12) 

OtfagtfriLiU ^xt^*- H4 4, 45£j>L7; 
Ufcv hft^^%^^iai6^TFT4 1 a OK U-fVffi 
t^^i^^/t-F4 1 b, 4 1c^U 

t ft 4 i acDH vas^d^v-^ag^^. ^tl? 

tl^tfSiri** 0 10 Ca) - (5) |Z 

^?£o\Z, H U-fVF5-f 3fl]|Z^a55s;:h i> 

COO 6 5] Lfctf^T* =&®9felZfct>TUtv 
^■%-x^|BJ6 j »dTFT4 : »1 a (J)V~^T-^-JSLr^ 

ffiU C^^lztt^-iD^ttlEcD^IJEIZ^^r'Jt^ h 

COO 66] CCD<£dlZ. £if^-9 <J)8i*fc£:IESjSi 
fetSa>^ElZ<£*Utv h^ttiSTCfclz^J, 

cooey] jid^-c. hft^^h" u-rv^-rv* 

tr#@*<?)riaa^^±*^^i:ttiz. «a«jn/i* 
coo ee] *<d«l *&mt±iznmv>temzm* 

COO 6 9] £i=>iz, ±ieHJ560)^5B.lzliS>?coSPgO) 

Ewas^atiTfcy. r^^n^m^o^jdi^izfci^ 
%m&tm£t>n\zj:ym*o)HMbm&$t\'&%. m 
^mntemz^zfttemssgftfr^i^ 

C OO 7 O] 

ismom&i iz*isumo>nw\zj;t\\t. ut^h 

l&3± tit % tn IZ. » Aftifwf T<Dfiett=£ffiB&ft 
C oo 7 1] IJ3ftiS2ieSiCD§e^lzj:titt. ±s6I^ie 

1 ietsic7)^o»)mizj]Ditr, utvuwawhav 
v \zi\tl r& v** 4 * - h om rf£ts*>fiS3?ffc t 

Coo 7 2] sJ^issggSiCD^Iz^rvl^ ±iei$*is 
1 co^Qfl a)S»m IzJjdx IES.f5i««cD^ffilz 
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Coo 7 4] SS^5geiJ|(D5gWll^l^ Utv ht» 
0, Mfc&in/f * JktT <J)K» izflSB&fbT* C t 

gJ50)S»4>T0)«rftSIK^r^fc«)(D|S|* 
EB7] **W0)»2 0«a!fl)»8SI=a*7Y-JtK^ 

CD8] U7CDU»4 , r<Dtft^^sfi^T^^:^(DlEl* 



[01 03 ®9 0>®^7a)«rt**B«8T*fc«)0>Il* 
i 1---BMI 

i 18- (JlmJH) T ft 

1 lb- VJtv MB) T FT 
1 2->f- 

1 3- FL4Vl 8 7<Oi 

2 1, 2 V ">S4?g 

2 1 a »• (£ir>ffl) T FT 

2 i b- VJtv hffl) ?>f*- K 

2 1c, 2 id - (Ufcihffl) >yi7^>f^-h" 

2 3- K U-fV 

3 i -05*9 

318 - (Rsjyfl) T FT 

3 1 b- VJty hffl) 2*=t- F 

3 1 c- (Utvhffl) ^it^^- K 

3 2- yx F 

3 3->f- 

3 4- H U-fV H7-f^ 

3 5-5r-<5r- k 

4 1 -fi'M 

4 18'" Uk^ffl) T FT 

4 1b, 4 1c- (Ufcy hffl) ViM-f*- K 
4 2».<f- hH5-f^ 
4 3- J=U-fV 

44, 43'"VlT5-f*- K 
C LC-I*S1 
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[01 O] 
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= 1 life* - i 



P^7 
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T==T 
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¥ 7 
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(51) Int. CI. 7 
G O 9 F 
G 09G 



9/35 
3/20 



3/34 
3/3$ 



6 2 1 

6 2 4 

6 4 2 

6 5 O 

6 8 O 



F I 

G O 9 F 9/35 
G0 9G 3/20 



3/34 
3/38 



62 1 M 
6 2 4B 
6 4 2 J 
6 5 OM 
6 8 OG 
J 
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F$-M^) 2H092 JA24 JB43 MA07 NA25 NA27 
PA06 PA13 
2H093 MA16 MASS MC21 NC34 HC39 
KC40 NC43 MOOS HD49 MD50 
N053 

5C006 AftOI AA14 AF44 BB16 BB29 
BF36 EAOI FA41 FA54 FA56 

5C080 AAIO BB05 CC03 DD03 0D22 
EE30 FFM JJ02 JJ03 JJ04 

5C094 AAIO AA43 AA45 BA03 8A43 
CA19 DBIO EA04 EA07 6A10 
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^1999-005264 

(19) CHfhoj^ei^(KR) 
(12) §JH^§a(A) 



(51 ) Int. CI.* 


(43) SJH^'Xh 


1999^01^25^ 


(21) mass: 

(22) ftSVn 


m\ 997-029459 
1997y06S30g 




(7i) gaej 


£fgBA> ?*!£|Af ggg 




(72) g^tt 


43AI ITIN? DH&§ 41621X1 




(74) CHEI2J 


^§JA| ©IT? feteS 11-201(3/1) 
SSJS. St!*! 











t54) ge TioiM ^ gAio) c«g gAi 



^§ UU #2| n 3fiH ^I0|M E r e!<HI TFT^ n-2 S!M 7i|0|M Er2i ibfc g=g ^g^JQ, 

n-2 Sbfc S^jJr n-2 «!BH°J >i!0IM Eh2!g 013*101 n TflOlM ElfflW TFTS :?SEI£ 

°A| 7HDIA|E(&-tld&l'2Q. 

£2 

E IS S2H°i SAI 9XHMAI IH^Qfl Ul» sl^EOIH, 

E 2= B 1193 AM tfAIDIIOfl OHi SAI SW|2| «{§ fluog CHB «3£0ia, 

£ 3S B H92I M2 flAMM C&g 2H§ SAI 9X|2| EH ^ Gil Oft!" §71- SISEOIQ. 

St92i s& 

23 Of ^ otir & J &&Jf& 

01 BSS ^3 SAI iquid crystal display: LCDJOil Sftf 2! £5 A], fiQ SAWKHfe HfSJ- eehxI 

^E1(thln film transistor: TFT) *!§ SAI §x|g ^gor^ 3XIH St!" 20IQ. 

SAI SflSJ ^goi TFT-LCDS SSflHI CUEf- §!2J e 2f£ ^ wgoj QIE^ 2!££<W, 

y§ a ass ^soi 7fe*tn s^sj ^ofai bei oigan so. 

OlEItt LCD^ qgoi a»|- SAI fe^S HaDI WKW Ar§EI£ SAI ?inHAIEi(storage capacitor)^ 
^20il im UHd SB }|iO|E(previous gate) ^'2^ Lhs * SO. UH2 S*!S ^ 

E2| ^Oi 9iMA\Eim SS^fe ^iOIH, SS- TilOjE &A|S ^£2J 3^ ^^SOI TilOIM 

E 100 §EH3 SB TilOlM g^g nB o, =^ ggg LJ-EH.H21D. E INAISf &0|, gEH°4 

rays »^ agu r ^ moiei efskd.. D rt<J a«. ...m tiioi^ <yse sge^ mm Er2i(3» 

w 6., 6„«, G„*r ...)0I AIS m*mO\ S^EICH s^9J BShl ^^IS(switching)5r^(TFT2h S1EI0I 

ag. s^nf g^oi ^^h^ ^s~^mTEr(cicWm^s'^i^^^ tu 

01 B Ef°JO| ^^u^ ^A| ^DAIE1(Cst)M «SBD. 

OiaCJ 5liy^ l\\**m\ HSA«HW CKf IHIOlEi EfSa 7IIOIJE EJSISI 4=^h S^hoFOI >«0|E 6)2 
°J ^0! MOiMH, M0|E ErSiOl SOiSCHI COE^ TilOJM i!22| X|£0| CO-SM TilOlM dS:^ 

S ^Bl^r 6rtH5{£5 STOrAITfl E|CH 5! SA! ?iSBA|E1M #^§l #SAI?|A| 

E*]- El Oil EAItf l^OilAJ^ 7ilOIS7F s » tm sb°J TIIOIM^ £S(off)E! 

CH SJOiQt «Q. TilOlM dS2| AI30II 2\t[0\ OlEItT ^2ig S^ol SWAIH ^ BEK 
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^1999-(XB264 

is? oiatr sjssis sraoi gwois ga?i (nicker) b#i zmm ao. 
"«& 0 io&i s *!y toiD*^ 1 w 5S - SAI ' e noim ?ie-'«- h ■ 

OISI^ irgSPI £|SKfl. g ITSM/dS #2j n «! an TflOlM EhSJOU SIS TFTS n-2 

am thoie eioi Ato, s ^ 3 =g :?=sm, n-2 gas ti± a=ssr n-2 eian°j t«oim Eejg oigsho) 
n San tiioim EieiM sia tfts 7ieis sjj anAiHft sgsisa. 

<su Era #21 si^m imtxz ssd tiioim ^hsj s sch sxi aiz^ s?wi % siS. 

S SS2J flll £A|0)|0)| UJM ?h§ laej S7) SSg E m EA|5r2?C|. E 20flAm 101 & WgOfl 

— ^2!(6„.-, a..,. 6., e M1 ...)oi aim mnt\o\ sseio) zt Sr±2i g^g ±£issi^ tftei sieioi 

2iCK Sf# dS:S Sli 3^21 £1=01 S2S1^ °-!)§ 5HIH AlEi (Clc)2h S14 a=S2r TIIOIM EtSJOl 
SSSIS SAI 5HEHA|E1(Cst)0(| #3 SO. 

01 HH n SBB TIIOIM g|oj 0,0)1 SIS TFTS n-2 San TflOlM El°] G„, #0|| o.^ s ^ 2 = 2f g 1E |0) 
Sri ^SSfll. n-2 SBH TflOlM EIS G„. #2| Sli 2^21 n-2 38821 7H0IM EIS 6. - AtOIOUl 

°A| TliillAIEl Cst71 tiSSCr. OI7IAI n-2 gjafl TflOlM Erg! 6..- ^Ofl 21= ite a^Oia n-2 2 fin gj 
n-3 71101 M ErS 6... 6., 21 2f^2| C1I0IE1 ErS Oil 2J*I ^gEIS Sli 33011 S2EI01 2!S m± 
S^ll ILCI.. [UEIAI n Sad 71I0IM E>°i SIS TFT °J EEil°J S=g n-2 2}aH°| 7J0IM Eh°i 
6„, -fehWI SJ£ thi S=2f sssa 

Aj-7|sf oh§ naaojiAls n gjffll TflOlM 6.0)1 £ d5:7r 2J7HJ HI n-2 7||0|M ErS 6. -°l TFTS 
25 aCK [TJEM 710IM i!S2) S ^EH SAT A|#g g^rAll 4» SiQ. 

Crg£S e SS2J 7312 ^AlOflOfl WE °-!Jg HUS| 17r SISS E 3011 EAIo^Q. M2 ^AlOHOfl [Q£ 
0J !§ al«S ZfZISJ WIM EEJOI 5U ^gSh= HI2I8ES All ^AI01l2 f g^'SKIr. 

«I2 ^AKWIOHAIS n 2!Bfl TflOlM Eh2i BM SIS FTS n+2 3811 7)101 M ErS 6*- SOU SIS Sri 3^ 
21 S1EI0) 5)4: 2^1 ^?l«rll. n+2 71I0IM El°! 6 M , «2| 5)i 2^11 n + 2 3BII21 »|0|M ErS 
6 M , AK3I0HAI SAI 5HIHAIE1 Cst^l §SaQ. 01 2SE All 4'AI01I21 01&7hAIS 7)|QIM d2°l S SEH 
SAI AIZi# §71Aia 4 °1C). 

fn,'| h ^L.^.r.^ 011 [CfE 0J!g SAt §*I<MAIS TflOlM dS2| S AftH o X| A| p h = 
TIIOIM dH°l AlSOfl 7|°i*r mEI5H tj^21 SIS gift ^ SICK 

HW 01 g-gg 7^ WSiOIDI Umzitt 4'AlOflg giSKfl ^SEISiAIS, 01 SSS fe^l 7HAIS fe'Al 
WlOfl *rgE|A| Sf£01 ( §sE|S §^?2| g?| LH01I ^SIS PSt^ S« S! 171MME 5*tJ-Q. 

CJ !§ myej ^ nion sis dsg sssis si± e^, qj\ £\± sj^cm 491 si-# dsi agsh- 

D4-2J CflOIEl ErS, #71 0I0IE1 E1S21 51^5)12 #71 S^ dS7) #71 Sli 2^011 S7EIS 21s M 
0)51S SI01 dSM ggse Q-421 71101 M E(£J, #71 n SBH 7ilOIM ElSOfl S1E|3 #71 n-2 aa« 
» n-3 fflB TflOlM Els!) #71 OioiEl EISOII SJSIl ^EIS #71 Sli 3=?s ?gSrS i$IS 

iA> S! #71 n-2 aa« S n-3 San TflOlM E1S21 #71 2,^21 0I0IE1 ElSJOfl 2|SH ^gEIS #71 Ste 

sSliBSMarWfi'W n OT mm et ° JWI 91EJ °" 

SIltJ-OIAI, #71 i*|g iAIS ^ M?HA|iElS °-i)g SA| §X|. 

EHa2| 2f fliOfl 5l# i!21 SSSrS Sli d^, #71 Sli g^Ofl #71 Sl# SgShS 

ci^2i aoia Era. #7i dioiei Eisai axmn #71 si# iisjt #7T&4 ra^w eDtik ali i a 

n + 23ail TflOlM Era 21 #71 2f2|2| QIOIE) EraOl 2|sB ^?gEIS #71 S|i a>§ ^SSIS Am ± 
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